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FILM EDGE DETECTING METHOD AND
FILM EDGE DETECTING DEVICE

FIELD OF THE INVENTION

The present invention relates to the field of display tech-
nology, and in particularly, relates to a film edge detecting
method and a film edge detecting device.

BACKGROUND OF THE INVENTION

With the development of the display technology, various
display devices have been widely used. The mainstream of
the display devices may include: thin film transistor liquid
crystal display (TFT-LCD), Active Matrix Organic Light
Emitting Diode (AMOLED), and the like.

In the manufacturing processes of various display devices,
various structures need to be formed on the substrate. For
example, films are deposited on the substrate, and then a
patterning process is performed on the films to form various
patterns; or only depositing films on the substrate to form film
layers. Here, the patterning process may include processes
such as photo resist coating, exposure, developing, etching,
photo resist stripping, and the like.

In depositing a film and performing a patterning process,
substrate shift, mask shift in the exposure process, and etch-
ing time variation in the etching process all can result in a
variation in distance between the edge of the film and the edge
of the substrate. There is no technical solution that can detect
the film edge in the prior art, which results in that the variation
in the distance between the edge of the film and the edge of the
substrate may not be detected in time, thus reducing the yield
of the production and increasing the production loss.

SUMMARY OF THE INVENTION

The present invention provides a film edge detecting
method and a film edge detecting device, to improve the
production yield and reduce the production loss.

To achieve the above object, the present invention provides
a film edge detecting method, which is used for detecting a
film edge of a film layer formed on a substrate, the film layer
comprising a patterned film layer, and the method including
steps of:

forming at least one scale pattern in the patterned film
layer, a film edge of the patterned film layer corresponding to
an edge of the scale pattern;

obtaining a patterned film edge indication value of the edge
of the scale pattern; and

obtaining a first distance, which is a distance between the
edge of the scale pattern and a corresponding edge of the
substrate, based on the patterned film edge indication value
and a preset reference value of the corresponding edge of the
substrate.

When the film edge detecting method is used to detect a
film edge of a non-patterned film layer formed above or below
the patterned film layer, the method further includes steps of:

obtaining a non-patterned film edge indication value of a
film edge of the non-patterned film edge through the scale
pattern; and

obtaining a second distance, which is a distance between
the film edge of the non-patterned film layer and a corre-
sponding edge of the substrate, based on the non-patterned
film edge indication value and a preset reference value of the
corresponding edge of the substrate.

Optionally, one or more scale patterns are formed corre-
sponding to each edge of the substrate.
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Optionally, the patterned film edge indication value is a
numerical value, and the step of obtaining a first distance
based on the patterned film edge indication value and a preset
reference value of the corresponding edge of the substrate
includes a step of:

obtaining a difference value by subtracting the reference
value from the patterned film edge indication value of the
edge of the scale pattern and an absolute value of the differ-
ence value is the first distance.

Optionally, the patterned film edge indication value is a
two-dimensional code, and the step of obtaining a first dis-
tance based on the patterned film edge indication value and a
preset reference value of the corresponding edge of the sub-
strate includes steps of:

converting the two-dimensional code into a numerical
value; and

obtaining a difference value by subtracting the reference
value from the converted numerical value, and an absolute
value of the difference value is the first distance.

Optionally, the non-patterned film edge indication value is
a numerical value, and the step of obtaining the second dis-
tance based on the non-patterned film edge indication value
and a preset reference value of the corresponding edge of the
substrate includes a step of:

obtaining a difference value by subtracting the reference
value from the obtained non-patterned film edge indication
value of the edge of the non-patterned film layer, and an
absolute value of the difference value is the second distance.

Optionally, the non-patterned film edge indication value is
atwo-dimensional code, and the step of obtaining the second
distance based on the non-patterned film edge indication
value and a preset reference value of the corresponding edge
of the substrate includes steps of:

converting the two-dimensional code into a numerical
value; and

obtaining a difference value by subtracting the reference
value from the converted numerical value, and an absolute
value of the difference value is the first distance.

Optionally, the reference value is 0.

The present invention provides a film edge detecting
device, which is used for detecting a film edge of a film layer
formed on a substrate, the film layer comprising a patterned
film layer, wherein, at least one scale pattern is formed in the
patterned film layer, a film edge of the patterned film layer
corresponds to an edge of the scale pattern, and the film edge
detecting device includes:

an obtaining module, which is configured to obtain a pat-
terned film edge indication value of the edge of the scale
pattern; and

a generating module, which is configured to obtain a first
distance, which is a distance between the edge of the scale
pattern and a corresponding edge of the substrate, based on
the obtained patterned film edge indication value and a preset
reference value of the corresponding edge of the substrate.

Optionally, the film layer further comprises a non-pat-
terned film layer formed above or below the patterned film
layer, wherein,

the obtaining module obtains a non-patterned film edge
indication value of an edge of the non-patterned film layer
through the scale pattern; and

the generating module obtains the second distance, which
is a distance between the edge of the non-patterned film layer
edge and a corresponding edge of the substrate, based on the
non-patterned film edge indication value obtained by the
obtaining module and the reference value of the correspond-
ing edge of the substrate.
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Optionally, when the patterned film edge indication value
is a numerical value, the obtaining module comprises a micro
measurement device; and

when the patterned film edge indication value is a two-
dimensional code, the obtaining module comprises a scan-
ning device.

Optionally, when the non-patterned film edge indication
value is a numerical value, the obtaining module comprises a
micro measurement device; and

when the non-patterned film edge indication value is a
two-dimensional code, the obtaining module comprises a
scanning device.

The beneficial effects of the present invention:

In the film edge detecting method and the film edge detect-
ing device according to the present invention, a patterned film
edge indication value of an edge of a scale pattern is obtained,
and then a first distance is obtained based on the patterned
film edge indication value and a preset value of a substrate
edge; and/or a non-patterned film edge indication value of an
edge of a non-patterned film layer is obtained through a scale
pattern which is above or below the non-patterned film layer,
and then a second distance d2 is obtained based on the non-
patterned film edge indication value and a preset reference
value of the substrate edge. The present invention can detect
a film edge in the manufacturing process, so as to detect a
variation in the distance between a film edge and a substrate
edge in time during the manufacturing process, thereby
improving the production yield and reducing the production
loss.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is a schematic diagram of forming a patterned film
layer in Embodiment 1 of the present invention;

FIG. 15 is a schematic diagram of forming a structure
pattern and a scale pattern in Embodiment 1 of the present
invention;

FIG. 2 is a flowchart of a film edge detecting method
provided by Embodiment 1 of the present invention;

FIG. 3a is a schematic diagram of a standard structure of
the scale pattern in Embodiment 1 when patterned film edge
indication value is a numerical value;

FIG. 3b1s a schematic diagram of an actual structure of the
scale pattern when patterned film edge indication value in
FIG. 15 is a numerical value;

FIG. 3c¢ is a schematic diagram of a standard structure of
the scale pattern in Embodiment 1 when patterned film edge
indication value is a two-dimensional code;

FIG. 3d is a schematic diagram of an actual structure of the
scale pattern when patterned film edge indication value in the
FIG. 15 is a two-dimensional code;

FIG. 4 is a schematic diagram of forming a non-patterned
film layer in Embodiment 1;

FIG. 5 is a flowchart of a film edge detecting method
provided by Embodiment 2 of the present inventions;

FIG. 6 is schematic diagram of detecting a film edge of the
non-patterned film layer shown in FIG. 4;

FIG. 7 is a flowchart of a film edge detecting method
provided by Embodiment 3 of the present invention; and

FIG. 8 is a schematic diagram of a structure of a film edge
detecting device provided by Embodiment 4 of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

In order to enable a person skilled in the art to better
understand the technical solutions of the present invention, a
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film edge detecting method and a film edge detecting device
will be described in more details below in conjunction with
the accompanying drawings.

Embodiment 1

Embodiment 1 of the present invention provides a film
edge detecting method, which is used for detecting a film
edge of a patterned film layer above a substrate. Therefore,
before detecting the film edge of the patterned film layer, the
following steps 100a and 1005 need to be performed in
advance. It should be noted that the term “patterned film
layer” indicates a film layer capable of forming a pattern
therein.

Step 100¢ includes: forming a patterned film layer on a
substrate.

FIG. 1 is a schematic diagram of forming a patterned film
layer in Embodiment 1 of the present invention. As shown in
FIG. 1a, a patterned film layer 12 is deposited on the substrate
11. Due to the requirement of the manufacturing process, the
patterned film layer 12 does not completely cover the sub-
strate 11, and therefore a certain distance exists between a
film edge 12a of the patterned film layer 12 and a correspond-
ing edge of'the substrate 11. From FIG. 14, it can be seen that
the patterned film layer 12 comprises four film edges, and
distances exist between the respective film edges and the
edges of the substrate 11 corresponding thereto, and these
distances maybe identical or different.

Step 1005 includes: performing a patterning process on the
patterned film layer to form a structure pattern and at least one
scale pattern, a film edge of the patterned film layer corre-
sponding to an edge of the scale pattern.

FIG. 14 is a schematic diagram of forming a structure
pattern and a scale pattern in Embodiment 1 of the present
invention. As shown in FIG. 15, a patterning process is per-
formed on the patterned film layer 12 to form a structure
pattern 13 and at least one scale pattern 14. The structure
pattern 13 may be designed to be a pattern with various
structures, for example, if the patterned film layer is a gate
metal layer, the structure pattern 13 may include patterns of
gate lines and gates; if the patterned film layer is a source/
drain metal layer, the structure pattern 13 may include pat-
terns of data lines, sources and drains. The specific structure
of the structure pattern 13 is not shown in FIG. 15. In the
present embodiment, the scale pattern 14 has marks capable
of'indicating length, each mark corresponds to one indication
value (hereinafter referred to as patterned film edge indication
value), and the unit of the marks, as well as the length of the
scale pattern 14, can be set based on an actual requirement.
For example, the length of the scale pattern 14 may be larger
than 0 mm but less than or equal to 30 mm. The scale pattern
14 and structure pattern 13 are disposed in the same layer. A
film edge 12a of the patterned film layer 12 (as shown in FIG.
1a) is used for forming a scale pattern edge 14 (as shown in
FIG. 15) of the scale pattern. That is, the film edge 12a of the
patterned film layer 12 corresponds to the scale pattern edge
14a of the scale pattern 14, and therefore, in the present
embodiment, the film edge 12a of the patterned film layer 12
can be determined by detecting the scale pattern edge 14a of
the scale pattern 14. Each edge of the substrate may corre-
spond to one or more scale patterns 14. In FIG. 15, description
is given by taking a case that four pattern scales 14 are formed
and each edge of the substrate corresponds to one pattern
scale 14 as an example.



US 9,410,897 B2

5

FIG. 2 is a flowchart of a film edge detecting method
provided by Embodiment 1 of the present invention, as shown
in FIG. 2, the film edge detecting method includes steps 101
and 102.

Step 101 includes: obtaining a patterned film edge indica-
tion value at an edge of the scale pattern.

In the present embodiment, the scale patterns 14 may be
categorized into two types according to the type of the marks:

In the first type, the patterned film edge indication value is
numerical value. FIG. 3a is a schematic diagram of a standard
structure of a scale pattern 14 when the patterned film edge
indication value is numerical value in Embodiment 1. As
shown in FIG. 3a, a complete scale pattern may be formed in
an ideal situation, and the scale pattern edge 14a of the com-
plete scale pattern is right on and coincides with the substrate
edge 114 of the substrate 11. For example, a start value and a
stop value of the patterned film edge indication values on the
complete scale pattern is O and 12, respectively, and the start
value is located at a position where the substrate edge 11a is
located. To form the complete scale pattern, the patterned film
layer 12 needs to completely cover the substrate 11, i.e., there
is no distance between the film edge 12a of the patterned film
layer 12 and the corresponding substrate edge 11a of the
substrate 11. However, the patterned film layer 12, due to the
influence by the process design and the actual technological
process, may not completely cover the substrate 11, and
therefore, the complete scale pattern may not be formed in an
actual application. But, it should be noted that the technical
solution of the present invention should also include a solu-
tion in which the complete scale pattern is formed (i.e., the
distance between the film edge 124 of the patterned film layer
12 and the corresponding substrate edge 11a of the substrate
111s 0). FIG. 35 is a schematic diagram of an actual structure
of the scale pattern according to the Embodiment 1 of the
present invention when the patterned film edge indication
value in the FIG. 15 is numerical value. As shown in FIG. 35,
the patterned film edge indication value at the scale pattern
edge 14a of the scale pattern 14 formed in the step 1005 is 4.
Specifically, the value at the edge of the scale can be obtained
by visual observation when the patterned film edge indication
value is numerical value.

In the second type, the patterned film edge indication value
is two-dimensional code. FIG. 3¢ is a schematic diagram of'a
standard structure of a scale pattern 14 when the patterned
film edge indication value is two-dimensional code in
Embodiment 1. As shown in the FIG. 3¢, a complete scale
pattern may be formed in an ideal situation, and the scale
pattern edge 14a of the complete scale pattern is right on and
coincides with the substrate edge 11a of the substrate 11. For
example, a start two-dimensional code on the complete scale
pattern 14 is located at a position where the substrate edge 11a
is located. It should be noted that the two-dimensional codes
in FIG. 3¢ are represented by oval symbols without showing
their contents. To form the complete scale pattern, the pat-
terned film layer 12 needs to completely cover the substrate
11, i.e., there is no distance between the film edge 124 of the
patterned film layer 12 and the corresponding substrate edge
11a of the substrate 11. However, the patterned film layer 12,
due to influence by the process design and the actual techno-
logical process, may not completely cover the substrate 11,
and therefore, the complete scale pattern cannot be formed in
an actual application. FIG. 3d is a schematic diagram of an
actual structure of the scale pattern according to Embodiment
1 of the present invention when the patterned film edge indi-
cation value in FIG. 15 is two-dimensional code. As shown in
the FIG. 34, the patterned film edge indication value at the
scale pattern edge 14a of the scale pattern 14 formed in the
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step 1005 is a two-dimensional code. Specifically, the two-
dimensional code at the scale pattern edge can be obtained by
a scanning device when the patterned film edge indication
value is two-dimensional code.

Step 102 includes: obtaining a first distance d1, which is a
distance between a scale pattern edge and a corresponding
edge of the substrate, based on a patterned film edge indica-
tion value at the scale pattern edge and a preset reference
value of a corresponding substrate edge.

As shown in FIG. 15, the first distance d1 is the distance
between the scale pattern edge 14a and the corresponding
substrate edge 11a. The scale pattern edge 14a corresponds to
the film edge 12a of the patterned film layer 12, and therefore,
the first distance d1 is also a distance between the film edge
12a of the patterned film layer 12 and the corresponding
substrate edge 11a.

If the patterned film edge indication value is numerical
value, the step 102 specifically includes: obtaining a differ-
ence value by subtracting the reference value from the pat-
terned film edge indication value (numerical value), and an
absolute value of the difference value is the first distance d1.
For example, when the indication value is 4 and the reference
value is 0, the difference value is 4, and therefore, the first
distance d1 is 4. Preferably, the reference value is O, so the
patterned film edge indication value at the scale pattern edge
14a is the first distance d1, and in this case, the first distance
d1 can be obtained directly by reading the patterned film edge
indication value at the scale pattern edge 14a.

If the patterned film edge indication value is two-dimen-
sional code, the two-dimensional code may be converted into
numerical value first, and then the first distance d1 is obtained
by using the above specific method in the step 102 when the
patterned film edge indication value is numerical value, and
the specific process is not repeated.

In the technical solution of the film edge detecting method
according to the present embodiment, a patterned film edge
indication value at a scale pattern edge is first obtained, and
then a first distance can be obtained based on the patterned
film edge indication value and a preset reference value of a
corresponding edge of the substrate. The present embodiment
can detect a film edge in the manufacturing process, so as to
detect a variation in the distance between the film edge and
the substrate edge in time during the manufacturing process,
and thus improving the production yield and reducing the
production loss.

Embodiment 2

Embodiment 2 of the present invention provides a film
edge detecting method, which is used for detecting a film
edge of a non-patterned film layer above a substrate. The
non-patterned film layer may be above or below the scale
pattern. The present embodiment is described by taking a case
that the non-patterned film layer is above the scale pattern as
an example, that is to say, the non-patterned film layer is
above the structure pattern and the scale pattern. Therefore,
before detecting the edge of the non-patterned film layer, the
following steps 200a to 200c need to be performed in
advance. It should be noted that the term “patterned film
layer” indicates a film layer incapable of forming a pattern
therein.

Step 200a includes: forming a patterned film layer on a
substrate.

The detailed description of this step refers to that described
in the step 100 of Embodiment 1.

Step 2005 includes: performing a patterning process on the
patterned film layer to form a structure pattern and at least one
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scale pattern, a film edge of the patterned film layer corre-
sponds to an edge of the scale pattern.

The detailed description of this step refers to that described
in the step 1005 of Embodiment 1.

Step 200c¢ includes: forming a non-patterned film layer on
the structure pattern and the scale pattern.

FIG. 4 is a schematic diagram of forming a non-patterned
film layer in Embodiment 2. As shown in FIG. 4, a non-
patterned film layer 15 is deposited on the structure pattern 13
and the scale pattern 14. Due to a high transmittance of the
non-patterned film layer 15, the specific structure of the scale
pattern can hardly be observed by human eyes or detected by
a device if the scale pattern is formed in the non-patterned
film layer 15 and therefore, in the present invention, the scale
pattern is not formed in the non-patterned film layer, but a film
edge may be detected by using the scale pattern located under
the non-patterned film layer. Generally, a material of the
non-patterned film layer 15 is a nonmetal material.

FIG. 5 is a flowchart of a film edge detecting method
provided by Embodiment 2 of the present invention. As
shown in FIG. 5, the film edge detecting method may include
steps 201 and 202:

Step 201: obtaining an indication value at an edge of the
non-patterned film layer 15 (also referred to as non-patterned
film edge indication value) through the scale pattern 14
located under the non-patterned film layer 15.

FIG. 6 is schematic diagram of detecting a film edge of the
non-patterned film layer in FIG. 4. As shown in FIGS. 4 and
6, the non-patterned film edge indication value of the non-
patterned film layer edge 154 is obtained through the scale
pattern 14 located under the non-patterned film layer 15. The
non-patterned film edge indication value in FIG. 6 is numeri-
cal value, for example, the non-patterned film edge indication
value of the non-patterned film layer edge 154 is 8. Alterna-
tively, the non-patterned film edge indication value may be
two-dimensional code, and this condition is not shown.

When the patterned film edge indication value is numerical
value, in this step, the value at the edge 15a of the non-
patterned film layer 15 may be obtained from the value of the
scale pattern 14 under the non-patterned film layer 15 by
visual observation. Since the non-patterned film layer is a
nonmetal material layer with a certain transmittance, when
the scale pattern 14 is under the non-patterned film layer 15,
the scale pattern 14 can be observed through the non-pat-
terned film layer 15. Since the non-patterned film layer 15 is
not totally transparent, the color of the non-patterned film
layer 15 is different from the color of a surrounding region in
which no non-patterned film layer 15 is formed, so that the
film edge 15a of the non-patterned film layer 15 can be
directly observed and the patterned film edge indication value
on the scale pattern 14 corresponding to said film edge can be
read. In an actual application, if the non-patterned film layer
15 is under the scale pattern 14, the film edge 15a of the
non-patterned film layer can be observed and the patterned
film edge indication value on the scale pattern 14 correspond-
ing to said film edge can be read by a micro-measurement
device such as a magnifying glass or a microscope.

When the patterned film edge indication value is two-
dimensional code, this step may specifically include scanning
the two-dimensional code on the scale pattern 14 under the
non-patterned film layer 15 by a scanning device. The scan-
ning device emits light to the non-patterned film 15, as the
intensities of the reflected lights formed in the non-patterned
film layer 15 and a region in which no non-patterned film
layer 15 is formed are different, the scanning device can
detect the position of the film edge 154 of the non-patterned
film layer 15 based on the received intensity of the reflected
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light, the scanning device then moves to the position where
the film edge 154 of the non-patterned film layer 15 is located
and scans the two-dimensional code corresponding to the film
edge 154 of the non-patterned film layer 15.

Step 202 includes: obtaining a second distance d2, which is
a distance between a non-patterned film layer edge 15¢ and a
corresponding substrate edge 11a, based on the non-pat-
terned film edge indication value and a preset reference value
of the substrate edge.

As shown in FIGS. 4 and 6, the second distance d2 is the
distance between the non-patterned film layer edge 15a and
the substrate edge 11a corresponding thereto.

If the patterned film edge indication value is numerical
value, the step 104 particularly includes: obtaining a differ-
ence value by subtracting the reference value from the
obtained value at the film edge 154 of the non-patterned film
layer 15, and an absolute value of the difference value is the
second distance d2. As shown in FIG. 6, when the value at the
film edge 154 of the non-patterned film layer 15 is 8 and the
reference value is 0, the different value is 8, and therefore, the
second distance d2 is 8. Preferably, the reference value is 0, so
the value corresponding to the film edge 154 of the non-
patterned film layer 15 is the second distance d2, and in this
case, the second distance d2 can be directly obtained by
reading the non-patterned film edge indication value at the
film edge 154 of the non-patterned film layer 15.

If the patterned film edge indication value is two-dimen-
sional code, the two-dimensional code maybe converted into
numerical value, and then the second distance d2 is obtained
by using the above specific method in the step 202 when the
patterned film edge indication value is numerical value, and
the specific process is not repeated. In the technical solution
of the film edge detecting method provided by the present
embodiment, a non-patterned film edge indication value at an
edge of a non-patterned film layer can be first obtained
through a scale pattern which is above or below the non-
patterned film layer, and then a second distance d2 can be
obtained based on the obtained non-patterned film edge indi-
cation value and a preset reference value of a substrate edge.
The present embodiment can detect a film edge in the manu-
facturing process, so as to detect a variation in the distance
between the film edge and the substrate edge in time during
the manufacturing process, thus improving the production
yield and reducing the production loss.

Embodiment 3

Embodiment 3 of the present invention provides a film
edge detecting method, which is used for detecting a film
edge of a non-patterned film layer on a substrate. Before
detecting an edge of a non-patterned film layers, the follow-
ing steps 3004 to 3005 need to be performed in advance.

Step 300¢ includes: forming a patterned film layer on a
substrate.

The detailed description of this step refers to that described
in the step 100 of Embodiment 1.

Step 3005 includes: performing a patterning process on the
patterned film layer to form a structure pattern and at least one
scale pattern, a film edge of the patterned film layer corre-
sponds to an edge of the scale pattern.

The detailed description of this step refers to that described
in the step 1005 of Embodiment 1.

FIG. 7 is a flowchart of a film edge detecting method
provided by Embodiment 3 of the present invention, as shown
in FIG. 7, the film edge detecting method includes steps 301
to 304.
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Step 301 includes: obtaining a patterned film edge indica-
tion value of an edge of the scale pattern edge.

The detailed description of this step refers to that described
in the step 101 of Embodiment 1.

Step 302 includes: obtaining a first distance, which is a
distance between a film edge of the patterned film layer and a
corresponding edge of the substrate, based on the obtained
patterned film edge indication value at the edge of the scale
pattern and a preset reference value of the substrate edge.

The detailed description of this step refers to that described
in the step 102 of Embodiment 1.

At this point, the detection of a film edge of the patterned
film layer is completed. Then, a film edge of anon-patterned
film layer is detected. Before detecting an edge of the non-
patterned film layers, the following step 300¢ needs to be
performed in advance:

Step 300c includes: forming a non-patterned film layer on
the structure pattern and the scale pattern.

The detailed description of this step refers to that described
in the step 200¢ of Embodiment 2.

This film edge detecting method further includes steps 303
and 304.

Step 303: obtaining a non-patterned film edge indication
value at a film edge of the non-patterned film layer through
the scale pattern under the non-patterned film layer.

The detailed description of this step refers to that described
in the step 201 of Embodiment 2.

Step 304: obtaining a second distance, which is the dis-
tance between a film edge of the non-patterned film layer and
the corresponding substrate edge, based on the obtained non-
patterned film edge indication value and a preset reference
value of the substrate edge.

The detailed description of this step refers to that described
in the step 202 of Embodiment 2.

It should be noted that, the patterned film layer in the
present invention refers to a film layer that can form a scale
pattern, and preferably, the patterned film layer may be a
metal film layer, such as a gate metal layer, or a source-drain
metal layer; the non-patterned film layer refers to a film layer
that cannot form a scale pattern, and preferably, the non-
patterned film layer may be a nonmetal film layer, such as a
pixel electrode layer or an insulating layer.

In the technical solution of the film edge detecting method
according to the present embodiment, a patterned film edge
indication value at an edge of a scale pattern is obtained, and
then a first distance is obtained based on the obtained pat-
terned film edge indication value and a preset reference value
of a substrate edge; and/or a non-patterned film edge indica-
tion value of an edge of a non-patterned film layer edge is
obtained through the scale pattern which is above or below the
non-patterned film layer, and then a second distance d2 is
obtained based on the obtained non-patterned film edge indi-
cation value and a preset reference value of the substrate edge.
The present embodiment can detect a film edge in the manu-
facturing process, so as to detect a variation in the distance
between a film edge and a substrate edge in time during the
manufacturing process, thus improving the production yield
and reducing the production loss.

Embodiment 4

Embodiment 4 of the present invention provides a film
edge detecting device, which is used to detect a film edge of
a patterned film layer and/or a non-patterned film layer on the
substrate, the patterned film layer is used for forming a struc-
ture pattern and at least one scale pattern, a film edge of the
patterned film layer corresponds to an edge of the scale pat-
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tern. FIG. 8 is a schematic diagram of a structure of a film
edge detecting device provided by the Embodiment 4 of the
present invention. As shown in FIG. 8, the film edge detecting
device includes: an obtaining module 1 and a generating
module 2.

When the film edge detecting device is used to detect a film
edge of a patterned film layer, the obtaining module 1 obtains
a patterned film edge indication value at an edge of the scale
pattern; the generating module 2 obtains a first distance,
which is a distance between the edge of the scale pattern and
a corresponding edge of the substrate, based on the patterned
film edge indication value at the edge of the scale pattern
obtained by the obtaining module 1 and a preset reference
value of the substrate edge.

The film edge detecting device is also used for detecting a
film edge of a non-patterned film layer. At this time, the
obtaining module 1 obtains a non-patterned film edge indica-
tion value of an edge of the non-patterned film layer through
a scale pattern above or below the non-patterned film layer;
the generating module 2 obtains a second distance, which is a
distance between the edge of the non-patterned film layer and
a corresponding edge of the substrate, based on the non-
patterned film edge indication value of the edge of the non-
patterned film layer obtained by the obtaining module 1 and a
preset reference value of the substrate edge.

Preferably, the obtaining module 1 comprises a micro-
measurement device when the patterned film edge indication
value is numerical value; and the obtaining module 1 com-
prises a scanning device when the patterned film edge indi-
cation value is two-dimensional code. Preferably, the micro-
measurement device may be a magnifying glass or a
microscope. Preferably, the scanning device can be a device
that can emit light, receive reflected light and scan a two-
dimensional code. Optionally, the scanning device may not
has a function of emitting light and receiving reflected light
when ambient light is strong enough, and therefore, the scan-
ning device may be a device that can only scan a two-dimen-
sional code.

The film edge detecting device provided by the present
embodiment can be used to perform the film edge detecting
method provided by Embodiment 1, Embodiment 2 or
Embodiment 3, the detailed description thereof may refer to
that described in Embodiment 1, Embodiment 2 or Embodi-
ment 3, and is not repeated here.

In the technical solution of the film detecting device
according to the present embodiment, a patterned film edge
indication value at an edge of a scale pattern is obtained, and
a first distance is obtained based on the obtained patterned
film edge indication value and a preset reference value of a
corresponding edge of the substrate. The present embodiment
can detect a film edge in the manufacturing process, so as to
detect a variation in the distance between the film edge and
the substrate edge in time during the manufacturing process,
thus improving the production yield and reducing the produc-
tion loss.

It should be understood that, the above implementations
are only exemplary embodiments for the purpose of explain-
ing the principle of the present invention, and the present
invention is not limited thereto. For a person skilled in the art,
various improvements and modifications may be made to the
present invention without departing from the spirit and
essence of the present invention. These improvements and
modifications are also deemed as the protection scope of the
present invention.
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What is claimed is:

1. A film edge detecting method, which is used for detect-
ing a film edge of a film layer formed on a substrate, the film
layer comprising a patterned film layer, and the method
including steps of:

forming at least one scale pattern in the patterned film

layer, a film edge of the patterned film layer correspond-
ing to an edge of the scale pattern;

obtaining a patterned film edge indication value of the edge

of the scale pattern; and

obtaining a first distance, which is a distance between the

edge of'the scale pattern and a corresponding edge of the
substrate, based on the patterned film edge indication
value and a preset reference value of the corresponding
edge of the substrate.

2. The film edge detecting method according to claim 1, the
film layer further comprises a non-patterned film layer
formed above or under the patterned film layer, the method
further includes steps of:

obtaining a non-patterned film edge indication value of a

film edge of the non-patterned film through the scale
pattern; and

obtaining a second distance, which is a distance between

the film edge of the non-patterned film layer and a cor-
responding edge of the substrate, based on the non-
patterned film edge indication value and a preset refer-
ence value of the corresponding edge of the substrate.

3. The film edge detecting method according to claim 1,
wherein one or more scale pattern is formed corresponding to
each edge of the substrate.

4. The film edge detecting method according to claim 1,
wherein, the patterned film edge indication value is a numeri-
cal value, the step of obtaining a first distance based on the
patterned film edge indication value and a preset reference
value of the corresponding edge of the substrate includes a
step of:

obtaining a difference value by subtracting the reference

value from the patterned film edge indication value of
the edge of the scale pattern, and an absolute value of the
difference value is the first distance.

5. The film edge detecting method according to claim 1,
wherein, the patterned film edge indication value is a two-
dimensional code, and the step of obtaining a first distance
based on the patterned film edge indication value and a preset
reference value of the corresponding edge of the substrate
includes steps of:

converting the two-dimensional code corresponding to the

patterned film edge indication value of the edge of the
scale pattern into a numerical value; and

obtaining a difference value by subtracting the reference

value from the converted numerical value, and an abso-
lute value of the difference value is the first distance.

6. The film edge detecting method according to claim 2,
wherein, the non-patterned film edge indication value is a
numerical value, the step of obtaining the second distance
based on the non-patterned film edge indication value and a
preset reference value of the corresponding edge of the sub-
strate includes a step of:

obtaining a difference value by subtracting the reference

value from the non-patterned film edge indication value
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of the edge of the non-patterned film layer, and an abso-
lute value of the difference value is the second distance.

7. The film edge detecting method according to claim 2,
wherein, the non-patterned film edge indication value is two-
dimensional code, the step of obtaining the second distance
based on the non-patterned film edge indication value and a
preset reference value of the corresponding edge of the sub-
strate includes steps of:

converting the two-dimensional code corresponding to the

non-patterned film edge indication value of the edge of
the non-patterned film layer into a numerical value; and
obtaining a difference value by subtracting the reference
value from the converted numerical value, and an abso-
lute value of the difference value is the second distance.

8. The film edge detecting method according to claim 1,
wherein the reference value is 0.

9. The film edge detecting method according to claim 2,
wherein the reference value is 0.

10. A film edge detecting device, which is used for detect-
ing a film edge of a film layer formed on a substrate, the film
layer comprising a patterned film layer, wherein at least one
scale pattern is formed in the patterned film layer, and a film
edge of the patterned film layer corresponds to an edge of the
scale pattern, and the film edge detecting device includes:

an obtaining module, which is configured to obtain a pat-

terned film edge indication value of the edge of the scale
pattern; and

a generating module, which is configured to obtain a first

distance, which is a distance between the edge of the
scale pattern and a corresponding edge of the substrate,
based on the obtained patterned film edge indication
value and a preset reference value of the corresponding
edge of the substrate.

11. The film edge detecting device according to claim 10,
the film layer further comprising a non-patterned film layer
formed above or below the patterned film layer, wherein,

the obtaining module obtains a non-patterned film edge

indication value of a film edge of the non-patterned film
layer through the scale pattern; and

the generating module obtains the second distance, which

is a distance between the edge of the non-patterned film
layer edge and a corresponding edge of the substrate,
based on the non-patterned film edge indication value
and the reference value of the edge of the substrate.

12. The film edge detecting device according to claim 10,
wherein,

when the patterned film edge indication value is a numeri-

cal value, the obtaining module comprises a micro mea-
surement device; and

when the patterned film edge indication value is a two-

dimensional code, the obtaining module comprises a
scanning device.

13. The film edge detecting device according to claim 11,
wherein,

when the non-patterned film edge indication value is a

numerical value, the obtaining module comprises a
micro measurement device; and

when the non-patterned film edge indication value is a

two-dimensional code, the obtaining module comprises
a scanning device.
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